During postnatal development, microglia, CNS resident innate immune cells, are essential for synaptic pruning, neuronal apoptosis and remodeling. During this period microglia undergo morphological and phenotypic transformations; however, little is known about how microglial number and density is regulated during postnatal CNS development. We found that after an initial increase during the first 14 postnatal days, microglial numbers in mouse brain began declining in the third postnatal week and were reduced by 50% by 6 weeks of age; these "adult" levels were maintained until at least 9 months of age. Microglial CD11b levels increased, whereas CD45 and ER-MP58 declined between P10 and adulthood, consistent with a maturing microglial phenotype. Our data indicate that both increased microglial apoptosis and a decreased proliferative capacity contribute to the developmental reduction in microglial numbers. We found no correlation between developmental reductions in microglial numbers and brain mRNA levels of Cd200, Cx3Cl1, M-Csf or Il-34. We tested the ability of M-Csfoverexpression, a key growth factor promoting microglial proliferation and survival, to prevent microglial loss in the third postnatal week. Mice overexpressing M-Csf in astrocytes had higher numbers of microglia at all ages tested. However, the developmental decline in microglial numbers still occurred, suggesting that chronically elevated M-CSF is unable to overcome the developmental decrease in microglial numbers. Whereas the identity of the factor(s) regulating microglial number and density during development remains to be determined, it is likely that microglia respond to a "maturation" signal since the reduction in microglial numbers coincides with CNS maturation.
Introduction
Microglia, the principal resident innate immune cells in the central nervous system (CNS), have diverse roles in health and disease. Microglial activation is associated with virtually all CNS disorders or injuries, although their role in pathophysiology is not fully understood. Emerging studies suggest that microglia also play active roles in the healthy CNS (Tremblay et al., 2011) . In the developing brain, microglia are essential for synaptic pruning, developmental neuronal apoptosis and remodeling (Paolicelli et al., 2011; Schafer et al., 2012; Tremblay et al., 2010; Wake et al., 2009) ; whereas in the adult CNS, microglia are involved in neuroplasticity, maintaining homeostasis and surveillance (Davalos et al., 2005; Kettenmann et al., 2011; Nimmerjahn et al., 2005; Parkhurst et al., 2013) .
Contrary to neurons and glia that originate from the neuroectoderm, microglial cells are derived from mesodermal tissue originating in the yolk sac, and they populate the CNS during embryogenesis (Ginhoux et al., 2010; Schulz et al., 2012 Although microglia colonize the CNS during embryogenesis before the blood-brain-barrier closes, they retain high mitotic activity during the first two postnatal weeks, resulting in an increased number of these cells in the developing brain (Alliot et al., 1999; Zusso et al., 2012) . Microglia display an activated morphology and have high phagocytic activities during the postnatal period (the first three weeks after birth) (Schwarz et al., 2012) . In addition, we have previously shown that microglia express higher levels of iNOS, TNFα and Arginase-I mRNA in early postnatal development compared to the adult CNS (Crain et al., 2013) , suggesting that microglial activities in the developing CNS may be distinct from those in the adult. Contrary to the developing brain, microglia in the healthy adult CNS have low mitotic activity (Harry and Kraft, 2012) and are characterized by a ramified morphology, with highly motile processes that constantly survey their microenvironment (Nimmerjahn et al., 2005) . However, in response Journal of Neuroimmunology 278 (2015) 280-288 ☆ Main points: After the second postnatal week, microglial numbers decline by 50% to reach adult levels by 6 weeks of age. Concomitant increases in apoptosis and decreases in proliferation contribute to tight regulation of microglial numbers in the developing CNS.
